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Abstract
We present the Penrose limits of a complex marginal deformation of AdS5 × S5, which
incorporates the SL(2,R) symmetry of type IIB theory, along the (J, 0, 0) geodesic and along
the (J, J, J) geodesic. We discuss giant gravitons on the deformed (J, 0, 0) pp-wave background.
∗e-mail : shin@theor.jinr.ru
1 Introduction
The marginal deformation [1] introduces phases in the superpotential which breaks the SO(6)R
R-symmetry group to its U(1) × U(1) × U(1)R Cartan subgroup. In the gravity side [2], the
U(1) × U(1) non-R-symmetry maps to a two-torus. The dual geometry is obtained by applying
an SL(2,R) transformation which acts on the Ka¨hler modulus of the corresponding two-torus or
equivalently a TsT (T-duality, shift, T-duality) transformation. The phases in the gauge theory
can be complexified. In the dual geometry, it corresponds to a specific SL(3,R) transformation
which consists of the SL(2,R) transformation and an S-duality transformation SL(2,R)s or equiv-
alently an STsTS (S-duality, T-duality, shift, T-duality, S-duality) transformation [2, 3].1 The
three-parameter generalization is proposed as a dual geometry to a non-supersymmetric marginal
deformation of N = 4 super Yang-Mills theory [3].
The charges of chiral superfields under the U(1) × U(1) symmetry in the gauge theory corre-
sponds to the angular momenta along the two-torus in the dual geometry. In terms of the angle
coordinates (φ1, φ2, φ3) of S
5, there are four possible BPS geodesics, (Jφ1 , Jφ2 , Jφ3) ∼ (J, 0, 0),
(0, J, 0), (0, 0, J) and (J, J, J). The Penrose limit along the first three geodesics and the Pen-
rose limit along the fourth geodesic are two distinct pp-waves. The pp-waves are discussed in
[4, 2, 5, 14].
A point graviton which has an angular momentum about the sphere of AdSm × Sn blows up
into a spherical brane [6]. A giant graviton is a spherical (n − 2)-brane which wraps a part of
Sn. A dual giant graviton is a spherical (m− 2)-brane which wraps a spatial part of AdSm. Both
are BPS objects, which have the same quantum numbers as the Kaluza-Klein mode of the point
graviton [7, 8]. Giant gravitons in the Penrose limit of AdS5 × S5 are studied in [9].
Giant gravitons on the three-parameter non-supersymmetric background [3] are discussed in
[10, 11]. It is shown in [11] that the (dual) giant gravitons do not depend on the deformation
parameters γi, (i = 1, 2, 3). (Dual) giant gravitons in the supersymmetric deformation are obtained
by setting γi = γ. D3-brane (dual) giant gravitons and D5-brane dual giant gravitons on γ-
deformed AdS5 × S5 are discussed in [12]. Giant gravitons in the Penrose limits of marginally
deformed AdS5 × S5 along the (J, 0, 0) geodesic and along the (J, J, J) geodesic are considered in
[13, 14]. It is shown in [13] that the giant graviton on the deformed (J, 0, 0) pp-wave is independent
of the deformation parameter γ and energetically degenerate with the Kaluza-Klein point graviton
whereas the giant graviton on the deformed (J, J, J) pp-wave does not retain its round three-sphere
shape. In [14], the Penrose limits of the complex marginal deformation of AdS5 × S5 along the
(J, 0, 0) geodesic and along the (J, J, J) geodesic are studied. Giant gravitons and dual giant
gravitons are discussed on the deformed (J, 0, 0) pp-wave. It is shown that the giant gravitons
are not energetically degenerate with the point graviton and exist only up to a critical value of σ.
They are energetically unfavorable but nevertheless perturbatively stable.
1γ is used for the SL(2,R) transformation and σ is used for the SL(2,R)s transformation. Both are real
parameters with unit period.
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In this work, we study the Penrose limits of complex marginal deformation of AdS5 × S5,
which incorporates the SL(2,R) symmetry of type IIB theory and observe giant gravitons on the
deformed (J, 0, 0) pp-wave background. In section 2, we review the generalized complex marginal
deformation of AdS5 × S5 [15, 16], and present the pp-wave geometries which are obtained by
taking the Penrose limits along the (J, 0, 0) geodesic and along the (J, J, J) geodesic. In section
3, we study the giant graviton solution on the pp-wave background and check the stability by
observing small fluctuations about the solution. In section 4, we summarize our results.
2 Generalized complex marginal deformation
The Lunin-Maldacena SL(3,R) transformation, which generates the gravity dual of the complex
marginal deformation [1, 2] is
ΛTLM =
 1 0 0γ 1 σ
0 0 1
 . (2.1)
The transformation can be generalized by an SL(3,R) transformation
L =
 L11 0 L130 1 0
L31 0 L33
 , detL = 1, (2.2)
which corresponds to the SL(2,R) symmetry of type IIB supergravity. The SL(3,R) transforma-
tion LΛTLM , therefore produces a generalized complex marginal deformation [2, 15]. We consider
AdS5 × S5 defined by
ds2 = R2
[
−dt2 cosh2 ρ+ dρ2 + sinh2 ρdΩ23 +
3∑
i=1
dµ2i +
3∑
i=1
µ2i dφ
2
i
]
,
χ0 = τ1, e
−Φ0 = τ2, B2 = 0, C2 = 0,
C4 = 4R
4e−Φ0(ω4 + ω1 ∧ dφ1 ∧ dφ2 ∧ dφ3),
F5 = 4R
4eΦ0(ωAdS5 + ωS5),
ωAdS5 = dω4, ωS5 = dω1 ∧ dφ1 ∧ dφ2 ∧ dφ3,
dω1 = cosα sin
3 α cos θ sin θdα ∧ dθ,
µ1 = cosα, µ2 = sinα cos θ, µ3 = sinα sin θ, (2.3)
2
where R is the radius of AdS5 and the radius of S
5. The complex marginal deformation of
AdS5 × S5 [16] is
ds2 = R2H1/2
[
− dt2 cosh2 ρ+ dρ2 + sinh2 ρdΩ23 +
3∑
i=1
(
dµ2i +Gµ
2
i dφ
2
i
)
+GPµ21µ22µ23
(
3∑
i=1
dφi
)2 ]
,
eΦ =
√
GHτ−12 ,
χ = H−1
(
h+ τ22 γˆσˆg0
)
,
B2 = R
2GQω2 − 4R2τ2σˆω1 ∧
3∑
i=1
dφi,
C2 = R
2GT ω2 − 4R2τ2γˆω1 ∧
3∑
i=1
dφi,
C4 = 4R
4τ2ω4 + 4R
4τ2G
[
1− σˆT g0
]
ω1 ∧ dφ1 ∧ dφ2 ∧ dφ3,
F5 = 4R
4τ2(ωAdS5 +GωS5), (2.4)
where
P = γˆ2f − 2γˆσˆh+ σˆ2g,
Q = γˆf − σˆh,
T = γˆh− σˆg, (2.5)
G−1 = 1 + Pg0,
H = f + τ22 σˆ
2g0,
g0 = µ
2
1µ
2
2 + µ
2
2µ
2
3 + µ
2
3µ
2
1,
ω2 = µ
2
1µ
2
2dφ1 ∧ dφ2 + µ22µ23dφ2 ∧ dφ3 + µ23µ21dφ3 ∧ dφ1, (2.6)
and
f = (L33 + L13τ1)
2 + L13
2τ22 ,
g = (L31 + L11τ1)
2 + L11
2τ22 ,
h = (L33 + L13τ1) (L31 + L11τ1) + L11L13τ
2
2 . (2.7)
The SL(2,R) transformation (2.2) can be identified with torus parameters from an eleven dimen-
sional viewpoint. The parametrization considered in [15, 16] is
L11 = 1, L13 =
r3
R1
cos ξ, L31 = 0, L33 = 1, (2.8)
3
with a constraint
r3 =
R3
sin ξ
. (2.9)
Ri, (i = 1, 3) are the torus radii before the torus deformation and r3 is the torus radius of the
third direction after the deformation. ξ is the intersection angle between the direction along the
first direction and the direction along the third direction. The geometry can be simplified by
identifying the axion-dilaton coupling with the torus modulus of the rectangular torus before the
torus deformation as
τ = τ1 + iτ2 = il, l :=
R1
R3
. (2.10)
The deformed AdS5 × S5 is [15]
ds2 = R2H˜1/2
[
− dt2 cosh2 ρ+ dρ2 + sinh2 ρdΩ23 +
3∑
i=1
(
dµ2i + G˜µ
2
i dφ
2
i
)
+ 9G˜P˜µ21µ22µ23dψ2
]
,
eΦ =
√
G˜H˜l−1,
χ = H˜−1
(
l cot ξ + γˆσˆl2g0
)
,
B2 = R
2G˜Q˜ω2 − 4R2σˆlω1 ∧
3∑
i=1
dφi,
C2 = R
2G˜T˜ ω2 − 4R2γˆlω1 ∧
3∑
i=1
dφi,
C4 = 4R
4lω4 + 4R
4lG˜(1− σˆT g0)ω1 ∧ dφ1 ∧ dφ2 ∧ dφ3,
F5 = 4R
4l(ωAdS5 + G˜ωS5), (2.11)
where
G˜−1 = 1 + P˜g0,
H˜ = csc2 ξ + σˆ2l2g0,
P˜ = γˆ2 csc2 ξ − 2γˆσˆl cot ξ + σˆ2l2,
Q˜ = γˆ csc2 ξ − σˆl cot ξ,
T˜ = γˆl cot ξ − σˆl2. (2.12)
We study the Penrose limits of (2.4) along the (J, 0, 0) geodesic and along the (J, J, J) geodesic.
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The parametrization to take the Penrose limit along the (J, 0, 0) geodesic is
Ξ1 := f, ρ =
y
Ξ
1/4
1 R
, α =
r
Ξ
1/4
1 R
,
t = x+ +
x−
2Ξ
1/2
1 R
2
, φ1 = x
+ − x
−
2Ξ
1/2
1 R
2
,
r2 =
4∑
i=1
(xi)2, y2 =
8∑
a=5
(xa)2. (2.13)
By taking R→∞, we obtain the pp-wave geometry
ds2 = −2dx+dx− − [y2 + (1 + P)r2](dx+)2 + dr2 + r2dΩ˜23 + dy2 + y2dΩ23,
eΦ = Ξ1τ
−1
2 ,
B2 =
r2
Ξ
1/2
1
Q(cos2 θdx+ ∧ dφ2 − sin2 θdx+ ∧ dφ3),
C2 =
r2
Ξ
1/2
1
T (cos2 θdx+ ∧ dφ2 − sin2 θdx+ ∧ dφ3),
C4 = − τ2
Ξ1
(y4dx+ ∧ dΩ3 + r4dx+ ∧ dΩ˜3), (2.14)
where
dΩ˜23 = dθ
2 + cos2 θdφ22 + sin
2 θdφ23,
dΩ˜3 = cos θ sin θdθ ∧ dφ2 ∧ dφ3. (2.15)
The parametrization to take the Penrose limit along the (J, J, J) geodesic [16] is
Ξ2 := f +
1
3
σˆ2τ22 , θ0 =
π
4
, α0 = arccos(
1√
3
),
α = α0 − x
2
Ξ
1/4
2 R
, θ = θ0 +
√
3
2
x1
Ξ
1/4
2 R
, ρ =
y
Ξ
1/4
2 R
,
ϕ1 =
√
3 + P
2
1
Ξ
1/4
2 R
(
x3 − 1√
3
x4
)
, ϕ2 =
√
2(3 + P)
3
x4
Ξ
1/4
2 R
,
t = x+ +
1
2Ξ
1/2
2 R
2
x−, ψ = x+ − 1
2Ξ
1/2
2 R
2
x−, (2.16)
where the spherical coordinates and the torus coordinates are related by
φ1 = ψ − ϕ2, φ2 = ψ + ϕ1 + ϕ2, φ3 = ψ − ϕ1. (2.17)
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By taking R → ∞ and shifting the coordinate x− as x− → x− −
√
3√
3+P (x
1x3 + x2x4), we obtain
the pp-wave geometry in the homogeneous plane wave form [17] 2
ds2 = −2dx+dx− + 2
√
3√
3 + P (x
3dx1 + x4dx2 − x1dx3 − x2dx4)dx+ +
8∑
I=1
(dxI)2
−
[
8∑
a=5
(xa)2 +
4P
3 + P
(
(x1)2 + (x2)2
)]
(dx+)2,
eΦ =
√
3
3 + PΞ2τ
−1
2 ,
B2 =
Q√
3
Ξ
−1/2
2 dx
3 ∧ dx4 + 2Q√
3 + PΞ
−1/2
2 dx
+ ∧ (x2dx3 − x1dx4)
−2
√
3
3
σˆτ2Ξ
−1/2
2 dx
+ ∧ (x2dx1 − x1dx2),
C2 =
T√
3
Ξ
−1/2
2 dx
3 ∧ dx4 + 2T√
3 + PΞ
−1/2
2 dx
+ ∧ (x2dx3 − x1dx4)
−2
√
3
3
γˆτ2Ξ
−1/2
2 dx
+ ∧ (x2dx1 − x1dx2),
C4 = 4R
4τ2ω4
+2τ2Ξ
−1
(
1− 1
3
T σˆ
)
dx+ ∧ (x2dx1 ∧ dx3 ∧ dx4 − x1dx2 ∧ dx3 ∧ dx4) . (2.18)
3 Giant graviton on the deformed pp-wave
We study giant gravitons on the deformed pp-wave (2.14). A static gauge for a brane which wraps
the (θ, φ2, φ3) directions is
σ0 = τ, σ1 = θ, σ2 = φ2, σ
3 = φ3, (3.1)
and
X+ = λτ, X− = µτ. (3.2)
The fields on the three-sphere (2.15) can be parameterized as
X1 = r cos θ cosφ2, X
2 = r sin θ cosφ3,
X3 = r cos θ sinφ2, X
4 = r sin θ sinφ3. (3.3)
2ω1 in (2.3) is solved as ω1 =
1
R2
Ξ
−1/2
2
[(√
3
9
− ζ
)
x1dx2 − ζx2dx1
]
+ O(R−3). ζ =
√
3
18
is chosen, which is
consistent with [13].
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We turn off the fields on AdS5
Xa = 0, (a = 5, 6, 7, 8). (3.4)
A D3-brane is described by the Dirac-Born-Infeld action and the Wess-Zumino term3
S = SDBI + SWZ
= −T3
∫
d4σe−Φ
√
− detP[g −B2]− T3
∫ ∑
P[Cq ∧ e−B2 ]. (3.5)
P denotes the pullback of the spacetime field to the brane worldvolume. The D3-brane action in
the deformed geometry (2.14) is
S = −T3
∫
d4σ
τ2
Ξ1
√
− detP[g −B2]− T3
∫
P[C4]
= −2π
2T3τ2
Ξ1
∫
dτ
[
r3
√
2λµ + λ2r2(1 + σˆ2τ22Ξ
−1
1 )− λr4
]
. (3.6)
The action does not depend on γ while it depends on σ as well as τ1 and τ2.
The lightcone momentum4 of the D3-brane is
P+ = −δL
δµ
=
Mλr3
Ξ1
√
2λµ+ λ2r2(1 + σˆ2τ22Ξ
−1
1 )
, (3.7)
and the lightcone Hamiltonian is
P− = Hlc = −δL
δλ
=
Mr3
Ξ1
[ µ+ λr2(1 + σˆ2τ22Ξ−11 )√
2λµ + λ2r2(1 + σˆ2τ22Ξ
−1
1 )
− r
]
, (3.8)
where M := 2π2τ2T3. The lightcone Hamiltonian can be written as
Hlc ∼ M
2r6
2Ξ21P
+
+
P+(1 + σˆ2τ22Ξ
−1
1 )r
2
2
− Mr
4
Ξ1
. (3.9)
For 0 ≤ σˆ <
√
Ξ1√
3τ2
, the Hamiltonian is extremized at
r0 = 0, r± =
√
P+Ξ1
3M
(
2±
√
1− 3σˆ2τ22Ξ−11
)
. (3.10)
3We choose the minus sign for the Wess-Zumino term as it is done in [12] since it is consistent with the conventions
of [2, 3].
4The conjugate momenta are defined by P± = δLδ(∂τX±) . The upper index and the lower index are related by
P± = −P∓.
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The lightcone Hamiltonian has local minima at r = r0 and r = r+, and a local maximum at
r = r−. The radii do not depend on γ while they depend on σ as well as the axion-dilaton
parameters τ1 and τ2. The corresponding lightcone energies are
E0 = 0,
E± =
(P+)2Ξ1
27M
[
1 + 9σˆ2τ22Ξ
−1
1 ∓
(
1− 3σˆ2τ22Ξ−11
)3/2]
. (3.11)
For σˆ = 0, we have E+ = E0, i.e., the giant graviton is degenerate with the point graviton. For
0 < σˆ <
√
Ξ1√
3τ2
, we have E+ > E0, i.e., the degeneracy is lifted. The energy of the point graviton
is less than the energy of the giant graviton. Therefore the giant graviton becomes energetically
unfavorable. For σˆ =
√
Ξ1√
3τ2
, we have r+ = r− and E+ = E−, i.e., there is a saddle point at
r = r±. The lightcone Hamiltonian has one minimum at r = r0. For σˆ >
√
Ξ1√
3τ2
, the giant graviton
disappears. The result is consistent with the results of [13, 14].
The lightcone Hamiltonian in the Penrose limit of (2.11) is obtained by substituting Ξ1 = csc
2 ξ
and τ = τ1 + iτ2 = il. The lightcone Hamiltonian for ξ =
pi
3
in the units of M = 1 and P+ = 1
is plotted in Figure 1. It is qualitatively the same as the one plotted in [14]. The lightcone
Hamiltonian for σˆl = 1
3
in the units of M = 1 and P+ = 1 is plotted in Figure 2. As the
intersection angle ξ decreases, the minimum value of the lightcone Hamiltonian increases.
0.5 1.0 1.5
r
0.1
0.2
0.3
0.4
0.5
Hcl
Figure 1: Lightcone Hamiltonian with ξ = pi
3
as a function of r. σˆl = 0 (solid), σˆl = 1
3
(dot-
dashed), σˆl = 2
3
(dashed), σˆl = 2.5
3
(dotted), Ξ1 = csc
2 ξ, τ2 = l, M = 1 and P
+ = 1.
We examine the spectrum of small fluctuations about the giant graviton solution following the
method of [13, 14, 18]. We fix the lightcone coordinates as
X+ = τ, X− = ντ + ǫδx−. (3.12)
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Figure 2: Lightcone Hamiltonian with σˆl = 1
3
as a function of r. ξ = pi
2
(solid), ξ = pi
3
(dashed),
ξ = pi
4
(dotted), Ξ1 = csc
2 ξ, τ2 = l, M = 1 and P
+ = 1.
The ansatz for the perturbed configuration is
r = r0 + ǫδr,
X1 = r cos θ cosφ2, X
2 = r sin θ cosφ3,
X3 = r cos θ sinφ2, X
4 = r sin θ sinφ3,
Xa = ǫδxa, (a = 5, · · · , 8). (3.13)
The components of the pullback Dµν = P[g −B2]µν up to the second order of ǫ are
Dττ = −2ν − (1 + P)r20 + ǫ
[− 2∂τ δx− − 2(1 + P)r0δr]
+ǫ2
[−∑
a
(δxa)2 − (1 + P)δr2 +
∑
I=i+a
(∂τδx
I)2
]
,
Dτθ = Dθτ = −ǫ∂θδx− + ǫ2
∑
I=i+a
(∂τ δx
I)(∂θδx
I),
Dτφ2/φ2τ = ∓Ξ−1/21 Qr20 cos2 θ + ǫ[−∂φ2δx− ∓ 2Ξ−1/21 Qr0 cos2 θδr]
+ǫ2[
∑
I=i+a
∂τδx
I∂φ2δx
I ∓ Ξ−1/21 Q cos2 θδr2], (3.14)
Dτφ3/φ3τ = ±Ξ−1/21 Qr20 sin2 θ + ǫ[−∂φ3δx− ± 2Ξ−1/21 Qr0 sin2 θδr]
+ǫ2[
∑
I=i+a
∂τ δx
I∂φ3δx
I ± Ξ−1/21 Q sin2 θδr2],
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Dij = r
2
0gij + 2ǫr0gijδr + ǫ
2
[
gijδr
2 +
8∑
I=1
(∂iδx
I)(∂jδx
I)
]
, (i, j = θ, φ2, φ3),
where the metric gij is defined as
gij =
 1 0 00 cos2 θ 0
0 0 sin2 θ
 . (3.15)
The D3-brane action is
S = SDBI + SWZ
= −T3
∫
d4σe−Φ
√
− det P[G−B]− T3
∫
P[C4 − C2 ∧B2]
= −T3Ξ−11 τ2
∫
dτd3σ
√
|g|r30
{√
2ν + r20u− r0
}
−ǫT3Ξ−11 τ2
∫
dτd3σ
√
|g| r
3
0√
2ν + r20u
{
∂τδx
− +
2δr
r0
[
3ν + 2r20u− 2r0
√
2ν + r20u
]}
−ǫ2T3Ξ−11 τ2
∫
dτd3σ
r0
2
√
2ν + r20u
{√
|g|
[
30ν + 28r20u−
(6ν + 4r20u)
2
2ν + r20u
−12r0
√
2ν + r20u
]
δr2 +
√
|g|r20
∑
a
(δxa)2 −
∑
I
δxI
[
(2ν + r20u)∂i(
√
|g|gij∂j)
+(∂φ2 − ∂φ3)(
√
|g|Ξ−11 Q2r20)(∂φ2 − ∂φ3)− r20∂τ
(√
|g|∂τ
) ]
δxI
+
√
|g|4(3ν + r
2
0u)
2ν + r20u
r0δrδτ δx
− − δx−∂i(
√
|g|gij∂j)δx−
+
r20
2ν + r2
0
u
δx−∂τ (
√
|g|∂τ )δx−
}
, (3.16)
where
u = 1 + σˆ2τ22Ξ
−1
1 . (3.17)
In the first order in ǫ, ∂τδx
− = 0 as the endpoints in τ are fixed. From the second term, which is
proportional to δr we get a constraint5
ν± =
2r20
9
[
−1− 3σˆ2τ22Ξ−11 ±
√
1− 3σˆ2τ22Ξ−11
]
. (3.18)
5The constraint is also obtained from (3.7) and (3.10) with λ := 1 and µ := ν.
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ν+ minimizes the action.
To find the spectrum we decompose the solution as
δxI = δx˜Ie−iωτYl,α. (3.19)
Yl,α are four-dimensional spherical harmonics which satisfy
1√|g|∂i(√|g|gij∂j)Yl,α = −qlYl,α, ql = l(l + 2). (3.20)
Due to the term ∼ Q2 [(∂φ2 − ∂φ3)δxI]2 in the fifth line of the action (3.16) the degeneracy of the
spherical harmonics is lifted. The spherical harmonics are diagonalized as(
∂
∂φ2
− ∂
∂φ3
)2
Yl,α = −α2Yl,α. (3.21)
The spectrum in the Xa, (a = 5, · · · , 8), directions is
ω2a = 1 + Ξ
−1
1 Q2α2 +
1
9
(
2 +
√
1− 3Ξ−11 σˆ2τ22
)2
ql. (3.22)
The radial direction and the null direction X− are coupled. The equations of motion are
s := 1− 3Ξ−11 σˆ2τ22 ,[
8
3
(
√
s− s) + 1
9
(2 +
√
s)2ql + Ξ
−1
1 Q2α2 − ω2
]
δr˜ − i ω
r0
(
6
√
s
2 +
√
s
)
δx˜− = 0,
i
ω
r0
(
6
√
s
2 +
√
s
)
δr˜ +
1
r2o
[
ql − 9
(2 +
√
s)2
ω2
]
δx˜− = 0. (3.23)
The spectrum is
t :=
4
√
s(2 +
√
s)
3
+ Ξ−11 Q2α2,
ω2± =
t
2
+
(
2 +
√
s
3
)2
ql ± 2
√
t2
16
+ s
(
2 +
√
s
3
)2
ql. (3.24)
ω2+’s are positive definite while ω
2
−’s are positive semidefinite. A zero mode occurs when l = 0.
The spectrum is independent of the size r0. The spectrum depends on the marginal deformation
parameters γ and σ as well as the axion-dilaton parameters τ1 and τ2. There is no complex
frequency. When σˆ 6= 0, giant gravitons are not energetically favorable but the spectrum of small
fluctuations shows that the giant gravitons are perturbatively stable. The result is consistent with
the results of [13, 14].
11
4 Discussion
We have studied the Penrose limits of the complex marginal deformation of AdS5 × S5 which
incorporates the SL(2,R) symmetry of type IIB theory and have presented the pp-wave geometries
along the (J, 0, 0) geodesic and along the (J, J, J) geodesic. We have shown that giant gravitons
on the (J, 0, 0) pp-wave depend the parameter σ as well as the axion-dilaton parameters. Giant
gravitons exist up to a critical value of σ, which depends on the axion-dilaton parameters. The
spectrum of small fluctuations about the giant graviton solution is obtained. The giant gravitons
are energetically unfavorable but perturbatively stable.
References
[1] R. G. Leigh and M. J. Strassler, Nucl. Phys. B 447, 95 (1995) [hep-th/9503121].
[2] O. Lunin and J. M. Maldacena, JHEP 0505, 033 (2005) [hep-th/0502086].
[3] S. Frolov, JHEP 0505, 069 (2005) [hep-th/0503201].
[4] V. Niarchos and N. Prezas, JHEP 0306, 015 (2003) [hep-th/0212111].
[5] R. de Mello Koch, J. Murugan, J. Smolic and M. Smolic, JHEP 0508, 072 (2005)
[hep-th/0505227]. T. Mateos, JHEP 0508, 026 (2005) [hep-th/0505243].
[6] J. McGreevy, L. Susskind and N. Toumbas, JHEP 0006, 008 (2000) [hep-th/0003075].
[7] M. T. Grisaru, R. C. Myers and O. Tafjord, JHEP 0008, 040 (2000) [hep-th/0008015].
[8] A. Hashimoto, S. Hirano and N. Itzhaki, JHEP 0008, 051 (2000) [hep-th/0008016].
[9] H. Takayanagi and T. Takayanagi, JHEP 0212, 018 (2002) [hep-th/0209160].
[10] R. de Mello Koch, N. Ives, J. Smolic and M. Smolic, Phys. Rev. D 73, 064007 (2006)
[hep-th/0509007].
[11] M. Pirrone, JHEP 0612, 064 (2006) [hep-th/0609173].
[12] E. Imeroni and A. Naqvi, JHEP 0703, 034 (2007) [hep-th/0612032].
[13] A. Hamilton and J. Murugan, JHEP 0706, 036 (2007) [hep-th/0609135].
[14] S. D. Avramis, K. Sfetsos and D. Zoakos, Nucl. Phys. B 787, 55 (2007) [arXiv:0704.2067
[hep-th]].
12
[15] S. Shin, Phys. Rev. D 89, no. 6, 065026 (2014) [arXiv:1311.1105 [hep-th]].
[16] A. Dagvadorj and S. Shin, Phys. Rev. D 90, 027704 (2014) [Addendum-ibid. D 90, no. 4,
049901 (2014)] [arXiv:1404.5283 [hep-th]].
[17] G. Papadopoulos, J. G. Russo and A. A. Tseytlin, Class. Quant. Grav. 20, 969
(2003) [hep-th/0211289]. M. Blau and M. O’Loughlin, Nucl. Phys. B 654, 135 (2003)
[hep-th/0212135].
[18] S. R. Das, A. Jevicki and S. D. Mathur, Phys. Rev. D 63, 024013 (2001) [hep-th/0009019].
13
